
Spinoff systems for
monitoring supercold fluids
highlight technology
transfers in the field of

industrial productivity
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he largest and heaviest elementof the Space Shuttle is the
154-foot long external fuel tank,
which feeds 1.5 million pounds of
propellants to the Shuttle's three
main engines during ascent to orbit.
The propellants are "cryogenics"
which must be maintained at

supercold temperaturesmminus 434
degrees Fahrenheit in the case of the
liquid hydrogen fuel and minus 326

degrees for the liquid oxygen
oxidizer. The engines gulp the huge
tank dry in just over eight
minutesmso the tank loses weight at
the rate of almost 100 tons a minute.

It is essential that the Shuttle's

computers be informed of these

rapid changes in vehicle weight. The
computers must also know when the
tank runs dry, so they can shut down

the engines. These jobs, crucial to
mission success and crew safety, fall

to a highly precise measurement
system, necessarily sophisticated

because of the cryogenic nature of
the propellants. The system must
take into account density,
temperature, pressure and the
specific configurations of the two

separate containers housing the fuel
and the oxidizer. These factors are

determined by a number of sensors,
whose inputs are fed to a signal
conditioner and processed for
accurate, continuous readouts of

Carrying cargoes valued at $15
million per shipload, tankers
like the one below transport
approximately 550 billion cubic feet
of liquefied natural gas (LNG) a year.
A space-spinoff, Simmonds
Precision's LNG measurement and

monitoring system aids accurate
financial accounting and enhances
crew safety. At left, engineers
examine a segment of a 120-foot
sensor employed in the
measurement process.

82



propellantstatusfromliftoffto
engineshutdown.

TheShuttle'spropellant
measurementsystemisproducedby
SimmondsPrecision,Tarrytown,
NewYork,anoldhandatmonitoring
space-useCryogenics;thecompany
builtsimilarequipmentforthe
Apollospacecraftandthelater
Skylabmannedorbitingresearch
station.Simmondsalsohas
extensiveexperienceinfuel
managementsystemsandother
equipmentformilitaryand
commercialaircraft.Thecompany's
aerospace-acquiredexpertisehas
ledtoanumberofnon-aerospace
spinoffswhichpromptedformation
ofaseparatecorporateentity,the
IndustrialControlsDivision.

AnexampleofaSimmondsspinoff
isa"custodytransfer"systemfor
measuringandmonitoringliquefied
naturalgas(LNG).Acryogenic,LNG
istransportedaboardlargetankers
atminus260degreesFahrenheit.
Thevalueofasingleshiploadmay
reach$15million,soaccurate
measurementoftheLNGtransferred
toandfromtheshipisfinancially
important.Additionally,proper
monitoringofthevolatileLNG
aboardsea-goingvesselsisvitalto
crewsafety.Applyingits
aerospace-developedcryogenics
measurementtechnology,
Simmondshasprovidedcustody
transfersystemsfor10LNG
tankers--builtbyQuincy
(Massachusetts)Shipbuilding
DivisionofGeneralDynamics
Corporation--whichareoperating
betweenIndonesiaandJapan.

Simmondshasalsoprovided
measurementsystemsforseveral
liquefiedpetroleumgas(LPG)
productionandstorageinstallations,
forexample,anAtlanticRichfield
Indonesiaoffshoreterminalinthe
JavaSea.Builtonabarge,the
terminalreceives,liquefies,stores
andtransfersLPGtoshipsfor
worldwidedistribution;Simmond's

instrumentationisusedinanumber
oftheseoperations.Thesametype
ofsystemisusedforland-basedLPG
inventoryandcontrolsysteminthe
stateofWashington.

Anotheradaptationofaerospace
technologyto theindustrial
marketplaceinvolvestheapplication
ofjetengineignitionknow-howto
conservationoffuelinindustrial
boilers.Theenergysavingsresult
fromthefactthattheseadvanced
igniterscan"liftoff" heavyindustrial
fuelswithoutapreliminaryignition
step.Thisisparticularlyimportantin
thecaseofpulverizedcoal,an
increasinglypopularfuelin industrial
boilerapplications.Conventional

Among other aerospace spinoffs
developed by Simmonds Precision
are an advanced ignition system for
industrial boilers (left) that offers
savings of millions of gallons of fuel,
and a computer-based monitoring
and control system for improving
safety and reliability in electrical
utility applications (below).

burners require that a fuel with a
lower ignition point--such as oil--be
lighted first; the burning oil, in turn,
fires the coal. With a Simmonds

industrial ignition system, the coal is
ignited directly and the preliminary
burning is eliminated.

In still another industrial sector

spinoff, Simmonds produces a line
of aerospace-derived safety systems
for nuclear and non-nuclear

electrical power plants. These
systems employ minicomputer
technology to monitor continuously
and display critical operating
variables; they automatically shut
down the plant when unsafe
conditions are detected.
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